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WHAT IS CLAIMED IS: 
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A system for separating and combining three spearums of light, comprising: 
siirst, second, third and founh polarizing beamsplitters, wherein each 
polarizing beams^ner is configured to allow light having a first polarization orientation 
to pass therethroughWherein each polarizing beamsplitter is configured to reflect light 
having a second polarization orientation, and wherein each polarizing beamsplitter has 
two interior sides adjacent twoi other polarizing beamsplitters, and two exterior sides that 
are not adjacent other polarizing i)eamsplitters; and 

a first retarder stack locat^ed adjacent an exterior side of the first polarizing 

beamsplitter; 

a second retarder stack located adjacent an interior side of the first polarizing 
beamsplitter; and 

a third retarder stack located between inteKor sides of two of the polarizing 
beamsplitters. 




2. The system of claim 1, funher comprising a fourth reta^er stack located 
adjacent an exterior side of the founh polarizing beamsplitter. 



3. The system of claim 2, wherein the first and founh retarder stacks l^e 
substantially similar characteristics. 
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The system of claim 1, wherein the second and third retarder stacks have 
substantialW similar characteristics. 

5. The system of claim 1, further comprising first, second and third reflective 
modulator panels config\^red to selectively rotate the polarization orientation of reflected 
light in a spatial pattern. 



in 
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The system of claim 5)wherein the first reflective modulator panel is located 



adjacent an exterior side of one of the polarizing beamsplitters. 



1^ 7. The system of claim 6, wherein i^e second reflective modulator panel is 

located adjacent an exterior side of one of the polanzing beamsplitters. 



8. The system of claim 7, wherein the third reflective modulator panel is 
located adjacent an exterior side of one of the polarizing beamspHtters that also has one 
of the first and second modulator panels adjacent its other exterior side. 



9. The system of claim 5, further comprising first, second andvthird light 
doublers that are paired, respectively, with the first, second and third reflective modulator 
panels. 
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fO. The system of claim 1, further comprising an input polarizer, located 
adjacent tnfei first retarder stack, for polarizing input light. 

11. The system of claim 1, wherein the first retarder stack is configured to 
receive polarized inpunlight and to output a first spectrum in the first polarization 
orientation and a second spectrum in the second polarization orientation. 

12. The system of claim 1 l^wherein the first polarizing beamsplitter is arranged 
to receive the hght output from the firstVtarder stack in a first direction, and wherein 
the first polarizing beamsplitter is configured to allow light in the first spectrum, having 
the first polarization orientation, to pass therethro\gh in the first direction, and to reflect 
light in the second spectrum, having the second pol^ization orientation, in a second 
direction towards the third polarizing beamsplitter. \ 

13. The system of claim 12, wherein the second polMzing beamsplitter is 
arranged to receive the Ught in the first spectrum, passing through the first polarizing 
beamsplitter in the first direction, and wherein the second polarizing beamsplitter is 
configured to reflect hght having the second polarization orientation, and passing in a 
third direction that is opposite to the first direction, in the second direction towards the 
fourth polarizing beamsplitter. 



The system of claim 13, further comprising a reflective modulator panel 
arranged Vi an exterior side of the second polarizing beamsplitter, wherein the first 
reflective modulator panel is configured to reflect incident light passing in the first 
direction so that irsleaves the modulator panel in the third direction, and to selectively 
modulate the polarization orientation of the reflected light in a spatial pattern. 

15. The system of cWm 13, wherein the second retarder stack is arranged to 
receive the light in the second spectrum, having the second polarization orientation, that 
is reflected by the first polarizing beamsplitter, wherein the second retarder stack is 
configured to allow a third spectrum of th^ght to pass therethrough without a change 
in its polarization orientation, and wherein the second retarder stack is configured to 
change the polarization orientation of a founh soectrum back to the first polarization 
orientation. 




16. The system of claim 15, wherein the third^polarizing beamsplitter is 
configured to reflect light passing in the second direction^\nd having the second 
polarization orientation so that it travels in the third direction^^herein the third 
polarizing beamsplitter is configured to reflect Ught passing in a fourth direction, opposite 
to the second direction, so that it travels in the first direction towards^die fourth 
polarizing beamsplitter, and wherein the third polarizing beamsplitter is confi^red to 



^Uow light having the first polarization orientation to pass therethrough without 
deflection. 



17.\ The system of claim 16, further comprising a first reflective modulator panel 
arranged on an exterior side of the third polarizing beamsplitter opposite the first 
polarizing beamspntter, and a second refleaive modulator panel arranged on an exterior 
side of the third polarking beamsplitter opposite the fourth polarizing beamsplitter, 
wherein the first reflective modulator panel is configured to reflect incident light passing 
in the second direction so that irJeaves the first reflective modulator panel in the founh 
direction, and to selectively modula^ the polarization orientation of the reflected light 
in a spatial pattern, and wherein the second reflective modulator panel is configured to 
reflect incident light passing in the third diri^tion so that it leaves the second reflective 
modulator panel in the first direction, and toS^electively modulate the polarization 
orientation of the reflected light in a spatial pattern^ 




18. The system of claim 16, wherein the third reWder stack is arranged to 
receive hght passing from the third polarizing beamspHuer towards the founh polarizing 
beamsplitter, wherein the third retarder stack is configured to allowslight in the third 
spectrum, having the first polarization orientation, to pass therethrough witk)ut a change 
in its polarization orientation, and wherein the third retarder stack is configured to 



change the polarization orientation of the Hght in the fourth spectrum from the second 
polarization orientation to the first polarization orientation. 

19. Vhe system of claim 18, wherein the fourth polarizing beamsplitter is 
configured to allW the light in the third and fourth spectrums to pass therethrough 
without deflection, ami wherein the fourth polarizing beamspUtter is configured to reflect 
light in the first spectrin passing in the second direction, and having the second 
polarization orientation. \ 




20. The system of claim 19, mirther comprising a founh retarder stack arranged 

\ . . 

adjacent an exterior side of the fourth polarizing beamsplitter and arranged to receive light 
in the first, third and fourth spectrums passing from the fourth polarizing beamspliner, 

. \ 

wherein the founh retarder stack is configured ip allow Ught in the third and fourth 
spectrums to pass therethrough without a change in\heir polarization orientation, and 
wherein the fourth retarder stack is configured to change^the polarization orientation of 
light in the first spectrum from the second polarization^orientation to the first 
polarization orientation. ^ 



\ 
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21. The system of claim 1, wherein at least one of the first, second and third 



retarder stacks reflects or blocks selected wavelengths of light. 



• 



22. The system of claim 21, wherein the reflected or blocked wavelengths of 
light are located substantially between the first and third spectrums of light. 

V 

23. ThXsystem of claim 21, wherein the reflected or blocked wavelengths of 
light are located substantially between the third and fourth spectrums of light. 



24. A color projection system, comprising: 

first, second, third and fourth polarizing beamsphtters, arranged in a square 
pattern, wherein each polarizing bCTmsplitter is configured to allow light having a first 
polarization orientation to pass theretn^ough, wherein each polarizing beamsplitter is 
configured to reflect light having a seconc^polarization orientation, and wherein each 

.. ■ . . . \ 

polarizing beamsplitter has two interior sides adjacent two other polarizing beamsphtters, 

\ 

and two exterior sides that are not adjacent other polarizing beamsplitters; 

a first retarder stack located on an exterior side of the first polarizing 
beamsplitter; \ 

a second retarder stack located adjacent an interior^side of the first polarizing 




beamsplitter; 

a third retarder stack located between interior sides of rwb of the polarizing 
beamspliners; 

a light source located adjacent the first retarder stack; and 
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projection optics located adjacent the fourth polarizing beamsplitter. 
25. \The system of claim 24, further comprising a founh retarder stack located 

\ . 

adjacent an exteribr side of the fourth polarizing beamsplitter. 
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26. The system orclaim 24, further comprising first, second and third reflective 
modulator panels configured to selectively rotate the polarization orientation of reflected 
Hght in a spatial pattern. 




27. The system of claim 26, wherein the system is configured so that 
substantially equal distances exist between the projection optics and each of the first, 
second and third modulator panels. 




28. The system of claim 26, wherein the first reflective modulator panel is 
located adjacent an exterior side of one polarizing beamsplitter^\nd wherein the second 

\ 

and third reflective modulator panels are located adjacent exterior sides of another of the 
polarizing beamsplitters. 
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The system of claim 26, funher comprising first, second and third Ught 
doublers tiiat are paired, respectively, with the first, second and third reflective modulator 
panels. 

30. A system for^parating and combining three spectrums of Hght, comprising: 
a polarizing beamsplitter; 
an input retarder stads located adjacent a first side of the polarizing 

beamsplitter; 

a spacer located adjacent a second side of the polarizing beamsplitter; and 
a dichroic beamsplitter located aq^^cent a third side of the polarizing 

beamsplitter. 




31. The system of claim 30, further comprising an output retarder stack located 
adjacent a founh side of the polarizing beamsplitter. 

32. The system of claim 31, wherein the input and output retarder stacks have 
substantially similar characteristics. 
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The system of claim 30, funher comprising first, second and third reflective 
modulatdr panels configured to selectively rotate the polarization orientation of reflected 
light in a spatial panern. 



34. The syst^ of claim 33, wherein the first reflective modulator panel is 

located adjacent a side of me spacer opposite the polarizing beamsplitter, wherein the 

second reflective modulator pmel is located adjacent a first exterior side of the dichroic 

beamspHtter, and wherein the third reflective modulator panel is located adjacent a second 
O ^ 
exterior side of the dichroic beamspli 

W 
y= 

1^ 35. The system of claim 34, further comprising first, second and third light 

doublers that are paired, respectively, with the first, second and third reflective modulator 
^ panels. 






36. The system of claim 34, further comprising first and second light doublers, 
wherein the first light doubler operates on fight modulated by ^the first reflective 

modulator panel, and wherein the second fight doubler operates on figfit modulated by 

\ 

the second and third modulator panels, 
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37. The system of claim 36, wherein the first light doubler is located between 
the polanzing beamsplitter and the spacer. 

38. THe system of claim 36, wherein the first Hght doubler is located between 
the spacer and the first reflective modulator panel. 

39. The system of aaim 36, wherein the second light doubler is located between 
the polarizing beamsplitter and dichroic beamsplitter. 

40. The system of claim 30, fWther comprising an input polarizer, located 
adjacent the input retarder stack, for polariz^g input light. 



41. The system of claim 30, funher co^rising a polarization conversion 
system, located adjacent the input retarder stack for polarizing input light. 




42. The system of claim 41, further comprising a clean-up polarizer located 

\ 

between the polarization conversion system and the input retardifer stack. 




43. The system of claim 30, wherein the first retarder stack is configured to 
receive polarized input light passing in a first direction, and to output a first spectrum of 
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light in a first polarization orientation and a second spectrum of light in a second 
polarization orientation. 

44. \ The system of claim 43, wherein the polarizing beamsplitter is configured 
direct Ught Iwing the first polarization orientation that is received from the input 
retarder stack towards the spacer, wherein the polarizing beamsplitter is configured to 
direct any light having^he second polarization orientation that is received from the input 
retarder stack towards the idichroic beamspliner, wherein the polarizing beamsplitter is 
configured to direct any Hght having the second polarization orientation that is received 
from the spacer towards a fourth side of the polarizing beamsplitter, and wherein the 
polarizing beamspUtter is configured tb direct any light having the first polarization 
orientation that is received from the dichroic\beamsplitter towards the fourth side of the 
polarizing beamsplitter. 

45. The system of claim 44, wherein the dichro^beamsplitter is configured to 
receive the light in the second spectrum, having the second p'olarization orientation, from 

\ . . 

the polarizing beamspUtter, to direct a third spectrum of the received light toward a first 
exterior side of the dichroic beamsplitter and to direct a fourth spectrum of the received 
light toward a second exterior side of the dichroic beamsphner, ^trein the dichroic 
beamsplitter is configured to direa any light in the third spectrum returned^rom the first 
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e^erior side towards the polarizing beamsplitter, and wherein the dichroic beamsplitter 
is coMigured to direa any light in the fourth spectrum returned from the second exterior 
side towards the polarizing beamsplitter. 



46. The sWem of claim 45, further comprising a first reflective modulator panel 
located adjacent the firsnexterior side of the dichroic beamsplitter, and a second reflective 
modulator panel located aqacent the second exterior side of the dichroic beamsphtter, 
wherein the first reflective modulator panel is configured to reflect and selectively 
modulate Hght in the third spectruniWd wherein the second reflective modulator panel 
is configured to reflect and selectively modulate light in the fourth spectrum. 




47. The system of claim 46, further comprising a third reflective modulator 
panel, located adjacent an exterior side of the spacer opposite the polarizing beamsplitter, 
wherein the third reflective modulator panel is configured to reflect and selectively 
modulate light in the first spectrum. 



48. A color projection system, comprising: 
a polarizing beamsplitter; 

an input retarder stack located adjacent a first side of th^^ polarizing 

beamsplitter; 
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a light source located adjacent the first retarder stack; 
a ^acer located adjacent a second side of the polarizing beamspliner; 
a dicnroic beamsplitter located adjacent a second side of the polarizing 
beamsplitter; and 

projection o^ics located adjacent a third side of the polarizing beamsplitter. 

49. The system of claim 48, further comprising first, second and third reflective 
modulator panels configured to selectively rotate the polarization orientation of reflected 
light in a spatial pattern. 



50. The system of claim 49, wherein the first reflective modulator panel is 
located adjacent a side of the spacer opposite t^^olarizing beamsplitter, wherein the 
second reflective modulator panel is located adjacent a first side of the dichroic 
beamspHtter, and wherein the third reflective modulator pfnel is located adjacent a second 

\ 

side of the dichroic beamsplitter. \ 




51. The system of claim 50, further comprising first, se'bpnd and third light 

\ 

doublers that are paired, respectively, with the first, second and third reflective modulator 
panels. 
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The system of claim 50, further comprising first and second Hght doublers, 
wherein tlie first light doubler operates on Ught modulated by the first reflective 
modulator pand, and wherein the second light doubler operates on Ught modulated by 
the second and third reflective modulator panels. 

53. The system ofclaim 48, further comprising an output retarder stack located 

\ 

adjacent a fourth side of the polarizing beamsplitter. 



54. The system of claim 53, wherein the output retarder stack is configured to 

ensure that the polarization orientation of Ught in the first, third and fourth spectrums 

\ 

is the same. 



55. A method of separating, modulating and re-combining spectrums of light, 
comprising the steps of: 

conditioning input Ught with a first retarder stack so that input light in a 
first spectrum has a first polarization orientation, and input light in a second spectrum has 
a second polarization orientation; v 

separating the light in the first spectrum from the light in the second 
spectrum using a polarizing beamsplitter; ^ 
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(J^nditioning the separated light in the second spectrum using a second 
retarder stack so that light in a third spectrum has the first polarization orientation, and 
Hght in a fourth sp^trum has the second polarization orientation; 

separatingNhe light in the third spectrum from the light in the founh 
spectrum using a polarizingtDeamsplitter; 

modulating light\n the first, third and fourth spectrums separately, using 
first, second and third modulatorsjyand 

recombining the first, third and fourth modulated spectrums of light. 

\ 

\ 

\ 

56. A method of separating, modulating, and re-combining spectrums of light, 
comprising the steps of: \^ 

conditioning input light with a first retarder stack so that input Hght in a 
first spectrum has a first polarization orientation, and input Ught in a second spectrum has 

V 

a second polarization orientation; \ 

separating the light in the first spectrum from\the Ught in the second 
spectrum using a polarizing beamsplitter; v 

separating light in the separated second spectrum into third and fourth 
spectrums of Ught with a dichroic beamsplitter; 

\ 

modulating the Ught in the first, third and fourth spectrums separately, using 
first, second and third modulators; and 




scombining the first, third and fourth modulated spectrums of Ught. 

57. A system for separating input Hght into multiple spectra, comprising: 

first, secoiw^ third and fourth polarizing beamsplitters, wherein each 
polarizing beamspHtter is configured to allow light having a first polarization orientation 
to pass therehrough, and whereimeach polarizing beamsplitter is configured to reflect 
light having a second polarization orientation; and 

first, second and third retard^^stacks, wherein the first, second, third and 
fourth polarizing beamspUtters and the first, secbnd and third retarder stacks are arranged 
and optically coupled such that said input hght is separated into said multiple spectra. 



58. A system for separating and combining multipfe speara of hght, comprising: 
a polarizing beamsplitter; 
an input retarder stack located adjacent a first side of the polarizing 



beamsplitter; and 

a dichroic beamsplitter located adjacent a second side of the polarizing 

\ 

beamsplitter. 



-40- 



m 

01 



59^ A system for combining multiple input spectra, comprising: 

irst, second, third and fourth polarizing beamspliners, wherein each 
polarizing beamsplS^er is configured to allow Ught having a first polarization orientation 
to pass therehrough, anoNdierein each polarizing beamsplitter is configured to reflect 
light having a second polarizatWi orientation; and \ 

first, second and thirciWarder stacks, werein the first, second, third and 
fourth polarizing beamsplitters and the fir^^^second and third retarder stacks are arranged 
and optically coupled such that said multiple in^l spectra are combined. 
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